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APPARATUS AND METHODS FOR
QUEUEING TRANSPORTATION PROVIDERS
AND PASSENGERS

FIELD OF THE DISCLOSURE

This disclosure relates generally to transportation services
and, more particularly, to apparatus and methods for queue-
ing transportation providers and passengers.

BACKGROUND

FIG. 1 depicts a conventional queueing apparatus for
transportation providers and passengers. In the depicted
example, a physical queue 100 1s arranged outside of a
building, facility, or public area 105 such as, but not limited
to, a transportation hub (e.g., a train station, a bus terminal,
an airport baggage claim area, etc.), a sporting arena or
venue, a hotel, or other public area. Within the physical
queue 100, prospective passengers 110q-1107, where “n”
represents any integer, wait 1n line. Transportation providers
120a-120%n, where “n” represents any integer, such as taxis,
busses, and shuttles arrive via a roadway 125 adjacent the
physical queue 100. Conventionally, a front-most passenger
110a 1s serviced by a front-most transportation provider
120a, the next passenger 1106 1s serviced by the next
transportation provider 12056, the following passenger 110c¢
1s serviced by the following transportation provider 120c,
and so on, such that each successive passenger 1s serviced by
cach successive transportation provider.

However, the passengers 110a-1102 or groups of passen-
gers 110a-1107 (e.g., families, groups, etc.) have individual
requirements (e.g., size ol group, amount of luggage, dis-
abilities, etc.) that may or may not be accommodated by the
capabilities of many of the transportation providers 120a-
1202 arriving to service the physical queue 100. For
example, the first passenger 110a may be one person with a
single piece of luggage, readily accommodated by any of the
transportation provider 120a-1207, but the third passenger
110¢ may have special needs (e.g., wheelchair, walker, etc.)
and may not find accommodation by the third transportation
provider 120c¢, with which the third passenger 110c¢ 1s to be
paired 1n this conventional system. Elderly people, parents
with young children, groups or people with special needs or
disabilities may find that a randomly arriving transportation
provider 120a-1202 does not satisty their service require-
ment(s) and such passengers or service recipient(s) may be
required to wait for another transportation provider able to
accommodate such service requirement(s).

SUMMARY

In one example, a method includes queuing in a first
queue, first broadcast messages received from passenger
mobile devices, queuing 1n a second queue, second broad-
cast messages recerved from transportation provider mobile
devices and comparing, via a processor, each of the first
broadcast messages in the first queue to the second broadcast
messages 1n the second queue to i1dentily a match between
one of the first broadcast messages and one of the second
broadcast messages.

In another example, a queueing apparatus includes a first
transceiver and a first device to receive transportation pro-
vider messages from transportation providers and passenger
requests from passenger mobile devices. The first device
includes a queueing manager to store the transportation
provider messages 1n a first queue and to store the passenger
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2

requests 1 a second queue, a comparator to determine
matches between the transportation provider messages and
the passenger requests and a communicator to transmit via
the transceiver to a passenger mobile device corresponding
to a selected one of the passenger requests, responsive to a
match between the selected one of the passenger requests
and a selected one of the transportation provider messages,
transportation provider information corresponding to the
selected one of the transportation provider messages.

In another example, a tangible computer-readable storage
medium comprising instructions that, when executed, cause
a processor 1o, at least queue 1n a first queue, first broadcast
messages recerved from passenger mobile devices, queue 1n
a second queue, second broadcast messages recerved from
transportation provider mobile devices and compare, via the
processor, each of the first broadcast messages in the first
queue to the second broadcast messages 1n the second queue
to 1dentify a match between one of the first broadcast
messages and one of the second broadcast messages.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 depicts a conventional queueing apparatus for
transportation providers and passengers.

FIG. 2 1s an example queueing apparatus in accordance
with teachings of this disclosure.

FIG. 3 15 a flowchart of an example method 1n accordance
with teachings of this disclosure.

FIG. 4A 1s a flowchart of another example method 1n
accordance with teachings of this disclosure.

FIG. 4B 1s a flowchart of yet another example method 1n
accordance with teachings of this disclosure.

FIG. 5 depicts another example queueing apparatus in
accordance with teachings of this disclosure.

FIG. 6 1s a block diagram of an example processor
plattorm that may execute instructions to implement the
methods of FIGS. 3-4B and the apparatus of FIGS. 2 and 5.

While the present disclosure 1s susceptible to various
modifications and alternative forms, specific examples are
shown and described herein. It should be understood, that
the present disclosure 1s not limited to the particular forms
and examples disclosed and instead covers all modifications,
equivalents, embodiments, and alternatives falling within
the spirit and scope of the present disclosure.

DETAILED DESCRIPTION

Disclosed herein are example queueing apparatus and
methods for matching transportation requests by passengers
1104-1102 (e.g., people desired transport, etc.) and trans-
portation providers 120a-120n (e.g., taxis, shuttles, buses,
including autonomous vehicles and non-autonomous
vehicles, etc.). In some examples, the queueing apparatus
and methods use mexpensive local devices to reduce cost,
provide scalability, and/or minimize dependency on Internet
access or access to cellular networks, which may be locally
deficient (e.g., a lack of repeaters, use of cellular signal
jammers by federal law enforcement entities, etc.).

Unlike the conventional queueing apparatus shown 1in
FIG. 1, the example queueing apparatus described herein
does not require a physical queue, such as the queue 100, 1n
the public area 105. Instead, the example queueing apparatus
matches the passengers 1104-1107 and the transportation
providers 1204-120» based on the service needs of the
passengers 110a-1107 and the service capabilities of the
transportation providers 120q-120z. In accord with the
example queueing apparatus described herein, requests for
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transportation by the passengers 110q-11072 may be made
on-the-fly and on-demand via broadcasts from passenger
mobile devices (e.g., cellular phone, personal electronic
device, wearable technology, Internet of Things (IoT)
device, 1Watch, Google Glass®, etc.), enhancing an eth- 5
ciency of requesting transportation services and eliminating
the need for a kiosk, terminal or other similar infrastructure
with which the passengers 110q-11072 must interface to
arrange transportation. The example apparatus described
herein also provides transportation service providers (or 10
transportation providers) 120a-» with mobile devices, which
may be disposed within the vehicles of the transportation
providers. Similar to the passenger mobile devices, the
transportation provider mobile devices cooperate with the
apparatus described herein to enable the transportation pro- 15
viders 120a-1207 to interact with the passengers 110a-1107
(via theirr mobile devices) to arrange transportation in an
cilicient manner. Additionally, the use of such transportation
provider mobile devices, which may be implemented at least

in part using, for example, smart phones, tablets, lap top 20
computers, mobile data terminals (MDT), personal elec-
tronic devices, wearable technology, Internet of Things
(IoT) device, 1Watch, Google Glass®, etc., further elimi-
nates the need for infrastructure at transportation hubs or
other locations at which passengers and transportation pro- 25
viders interact.

The example queueing apparatus described herein also
enables passengers 110a-1102 and transportation providers
120a-120% to independently determine a desired pick-up
location, enabling boarding of transportation providers 30
120a-120% by passengers 110a-1107 simultaneously 1n mul-
tiple locations. This queueing process increases efliciency by
climinating the physical bottleneck imposed on the passen-
gers 110a-1107% and the transportation providers 120a-120#
at the physical queue 100. 35

FI1G. 2 depicts an example queueing apparatus 200 includ-
ing an example queueing module 210 that communicates
with the passengers 1104-110% and the transportation pro-
viders 1204-120» via an example transceiver 220. The
passengers 110a-110#% bear passenger mobile devices 221a- 40
2217 anywhere on or about their person (e.g., cellular phone,
personal electronic device, wearable technology, Internet of
Things (IoT device), 1Watch, Google Glass®, etc.) that
broadcast individualized passenger requests for a desired
transportation service. The transportation providers 120a- 45
1207 1nclude transportation provider mobile devices 222a-
222n anywhere on or about the vehicles corresponding to the
transportation providers 120a-120z%. The transportation pro-
vider mobile devices 222a-222n broadcast individualized
transportation provider messages advertising a transporta- 50
tion service and associated transportation service capabili-
ties that can be provided. In some examples, the passenger
mobile devices 221a-221» are cellular telephones config-
ured to interact with the queueing apparatus 200 via an
antenna (e.g., a Bluetooth® Low Energy (“BLE”) antenna) 55
and supporting hardware, firmware or software.

In some examples, the passenger mobile devices 221a-
221» are not personal devices borne by the passengers
110a-1107 but, rather, external devices 223 situated 1n or
near the public area 105 to sense one or more biometric 60
characteristics of passengers 110a-1107 1n the public area
105. For example, the external devices 223 may include
cameras providing facial recognition and/or gait detection
capabilities. In such examples, the passengers 110a-110#
pre-register service requests and preferences (e.g., auto- 65
mated approval, conditioning of acceptable queueing
matches, etc.) together with their biometric characteristics.

4

The external devices 223, or associated devices (e.g., con-
nected processor, connected computer, connected microcon-
troller unit (MCU), etc.) then function as the passenger
mobile devices 221a-221» 1n the queueing apparatus 200.

In some examples, the transportation provider mobile
devices 222a-222n include cellular telephones or mobile
data terminals (IMDT) configured to interact with the queue-
ing apparatus 200 via an antenna (e.g., a Bluetooth® Low
Energy (“BLE”) antenna) and supporting hardware, firm-
ware or software. By way of example, where the passenger
mobile devices 221a-221» and the transportation provider
mobile devices 222a-222n are BLE devices, a communica-
tion range of such devices 1s about 100 feet with BLE 4.x
and about 500 feet with BLE 5.x, which 1s extendible with
LoRa® (wireless technology providing low-power, wide-
arca networks (LPWANSs) for machine-to-machine (M2M)
and Internet of Things (IoT) applications) or other LPWAN
gateway, such as a LoRa® wireless RF microchip or chipset.

Unlike the conventional queueing apparatus shown 1in
FIG. 1, the example queueing apparatus 200 does not require
a physical queue, such as the queue 100, in the public area
105. Instead, the example queueing apparatus 200, via the
queueing module 210 matches the passengers 110a-1107
and the transportation providers 120aq-120n based on the
needs of the passengers 110a-1107 and these service capa-
bilities of the transportation providers 120q-120%. The
queueing apparatus 200 enables requests for transportation
by the passengers 110a-110» to be made on-the-fly and
on-demand via broadcasts from the passenger mobile
devices 221a-221»n, thereby enhancing an efliciency with
which the transportation services oflered by the transporta-
tion providers 1204-1207 can be obtained. Further, the
queueing apparatus 200 eliminates the conventional require-
ment for passengers 110a-1107% to wait 1n a physical queue,
such as the queue 100, and the corresponding requirement
for transportation providers 120a-120# to form a line at such
physical queue 100 to serially service the passengers 110a-
1107. Thus, 1n accord with the queueing apparatus 200, the
vehicles of the transportation providers 120a-120% can be
boarded by the passengers 110a-1102 simultaneously in
multiple locations, increasing eiliciency and minimizing
waiting time.

The example queueing module 210 1includes an example
queueing manager 230, which includes an example trans-
portation provider queue 250 and an example passenger
queue 260. The example queueing module 210 also includes
an example comparator 270 and an example communicator
280.

The queueing module 210 of FIG. 2 1s to recerve broad-
cast requests (e.g., transportation-need advertisements, etc.)
from the passenger mobile devices 221a-2217 via the trans-
ceiver 220. The queueing module 210 is to store the broad-
cast passenger requests 1n the passenger queue 260 via the
queueing manager 230. In some examples, the passenger
request messages are generally stored 1n the passenger queue
260 1n a first-in-first-out (FIFO) order. However, as
described 1n more detail below, the order in which the
passenger request messages are stored may be varied from
a FIFO order based on certain characteristics of the passen-
gers 110a-1102 (e.g., special needs such as handicap(s),
clderly status, the presence of small children, etc.) Likewise,
the queueing module 210 of FIG. 2 1s to receive broadcast
transportation availability messages (e.g., transportation
characteristics and amenities, etc.) from the transportation
provider mobile devices 222a-222n via the transceiver 220.
The queueing module 210 1s to store the transportation
provider messages in the transportation provider queue 2350




US 11,455,699 B2

S

via the queueing manager 230. The transportation provider
messages may be generally stored 1n a FIFO order or, to suit
the needs of a particular application, the order in which the
messages are stored may be varied based on certain char-
acteristics of the transportation providers 120a-1207. As
described below, the queueing module 210 then matches
selected passenger request messages 1n the passenger queue
260 with selected transportation provider messages in the
transportation provider queue 230.

The example transceiver 220 includes an example trans-
mitter and an example receirver. In some examples, the
transceiver 220 1s a full-duplex transceiver designed to allow
reception of signals during transmission periods, with the
transmitter and the receiver operating on different frequen-
cies so the transmitted signals do not interfere with received
signals. In some examples, the transceiver 220 1s a hali-
duplex transceiver wherein transmission and reception of
signals 1s performed on the same Ifrequency at different
times. In some examples, the transceiver 220 1s a wireless
microcontroller unit (MCU) module to implement Blu-
ctooth® low energy (BLE) applications, ZigBee® (IEEE
802.15.4-based specification), 6LoWPAN, IEEE 802.15.4

device applications, or other wireless protocol(s). In some

examples, the transceiver 220 may be implemented using
the Texas Instruments CC2650MODA SimpleLink™ Blu-
ctooth® low energy Wireless MCU Module. In some
examples, the transceiver 220 uses a wireless ad hoc net-
work (WANET) or a short range wireless transceiver dis-
posed 1n a transportation hub. There are significant advan-
tages to the use of an example queueing apparatus 200 and
example transceiver 220 as disclosed, as the queueing appa-
ratus 200 may be implemented with inexpensive, low power
hardware, such as a BLE MCU.,

The queueing manager 230 i1s to store the broadcast
passenger request messages 1n the passenger queue 260 and
the broadcast transportation provider service availability
messages 1n the transportation provider queue 250. The
example transportation provider queue 250 includes all
pending or unfulfilled transportation provider availability
messages. To 1llustrate, in one example, the public area 105
1s an airport and the transportation provider queue 250
includes, at one particular moment, an availability message
from the first transportation provider 120a. The {first trans-
portation provider 120a provides a vehicle that 1t 1s able to
accommodate a maximum of 4 passengers, and 4 large
suitcases. Further, the vehicle of the first transportation
provider 120q 1s unable to accommodate a wheelchair and 1s
willing to take customers only to hotel 1 and hotel 2. At that
same moment, the transportation provider queue 250
includes, an availability message from the second transpor-
tation provider 1205 having vehicle characteristics suitable
to accommodate a maximum of 2 passengers, and 2 large
suitcases. The vehicle of the second transportation provider
1205 1s able to accommodate a wheelchair and 1s willing to
take customers only to hotel 1, hotel 2 or hotel 3.

The passenger queue 260 includes all pending or unful-
filled broadcast request messages from the passengers 110a-
1107. To 1illustrate, continuing with the above example, the
example passenger queue 260 includes, at the particular
moment referenced in the example above, messages from a
first group of passengers 110a-1106 (2 passengers) with 3
large suitcases destined for hotel 1, a message from passen-
ger 110¢ (1 passenger) with 1 carry-on bag destined for hotel
2, and messages from a second group of passengers 110d-
110e (2 passengers) with 1 suitcase destined and requiring

wheelchair access destined for hotel 3.
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The example comparator 270, via a queueing algorithm,
determines matches between the transportation provider
service availability messages and the passenger request
messages. In some examples, the example queueing algo-
rithm employs a FIFO approach 1n which the message from
the first passenger 110q 1n the example passenger queue 260
1s 1nitially paired with the message from the first transpor-
tation provider 120q 1n the example transportation provider
queue 230. To illustrate a FIFO algorithm applied to the
example of FIG. 2, the passenger 110a 1s the first person to
arrive 1n the public area 105 (e.g., a baggage claim or a
transit area of an airport, etc.). The passenger mobile device
221a of the first passenger 110a broadcasts (e.g., via BLE,
RF, etc.), automatically or on-demand, a transportation
service request message that 1s received by the transceiver
220. In response to receipt of the request message, the
queueing manager 230 assigns the passenger 110a to a first
position in the example passenger queue 260 by storing the
request message sent via the passenger mobile device 221a
in a highest priority position in the passenger queue 260.

The transportation provider 120a 1s the first vehicle to
arrive at or near a pick-up area of the public area 1035 (e.g.,
a baggage claim or a transit area of an airport, etc.). The
transportation provider mobile device 222a of the transpor-
tation provider 120a broadcasts (e.g., via BLE, RE, etc.),
automatically or on-demand, a service availability message
that 1s recerved by the transcerver 220. The queueing man-
ager 230 assigns the transportation provider 120q to a first
position 1n the transportation provider queue 260 by storing
the service availability message sent by the transportation
provider mobile device 222a 1n a hughest priority position in
the transportation provider queue 260. After arrival of the
passenger 110qa, the passenger 1106 arrives in the public area
105 and that passenger’s mobile device 2215 broadcasts
(e.g., via BLE, RF, etc.), automatically or on-demand, a
second request message that 1s received by the transceiver
220. The queueing manager 210 assigns the passenger 1105
to a second position 1n the passenger queue 260 by storing
the second request message mm a second to the highest
priority position in the passenger queue 260. The transpor-
tation provider 1205 then arrives at or near a pick-up area of
the public area 105 and the mobile device device 2225 of the
transportation provider 1205 broadcasts (e.g., via BLE, RF,
etc.), automatically or on-demand, a service availability
message that 1s received by the transcerver 220. The queue-
ing manager 210 assigns the transportation provider 12056 to
a second position in the transportation provider queue 250
by storing the message sent by the transportation provide
mobile device 2225 1n the second highest priority position in
the transportation provider queue 250.

When using a FIFO queuing algorithm, the comparator
270 imtially pairs or matches the passenger 110a (1.e., the
passenger assigned to the highest priority position in the
queue 260) with the transportation provider 120a (1.e., the
transportation provider assigned to the highest priority posi-
tion 1in the queue 250). However, as 1s described below 1n
relation to the methods of FIGS. 3 and 4A-4B, the service
needs associated with the passenger 110a (such needs are
conveyed 1n the request message sent by the passenger 110a
and stored in the passenger queue 260) may, not sufliciently
match the service capabilities provided by the first transpor-
tation provider 120a. In such a case, a potential pairing or
match with the next highest priority transportation provider
(1.e., the transportation provider 12056) 1s evaluated. This
process continues until a match 1s found or all of the
transportation providers having corresponding messages in
the transportation provider queue 250 have been evaluated
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sequentially (1.e., in the order 1n which they are stored 1n the
queue 250) against the service needs of the passenger 110.
If a match 1s found, the passenger 110a, as described 1n
detail below, may arrange (1.e., book) the service of the
matching transportation provider or, alternatively, refuse the
proposed match and continue the search for another trans-
portation provider. In any event, once the request of the
passenger 110aq (1.¢., the highest priority passenger) has been
processed 1n the above-described manner, the request of the
next highest priority passenger (1.e., the passenger 1105) 1s
processed 1n a similar manner. Namely, the service needs of
the passenger 1105 contained in the corresponding message
stored 1n the passenger queue 260 are compared sequentially
to the service capabilities of the transportation providers as
stored 1n the corresponding messages in the transportation
provider queue 250 1n the order in which the messages are
stored 1n the queue 250. Thus, the passenger messages 1n the
passenger queue 260 are processed sequentially (i.e., from
highest to lowest priority) and, when processed, each of the
passenger messages 1s evaluated sequentially (1.e., from a
highest to a lowest priority) for a potential match against the
transportation provider messages in the transportation pro-
vider queue 250.

While a FIFO queueing algorithm 1s described above,
other queuing algorithms could be used instead. Further,
while passenger messages and transportation provider mes-
sages may generally be stored 1n the respective queues 260,
250 1in a FIFO order (i.e., the temporal order in which the
messages are received by the queuing manager 230), the
order in which the messages are stored and, thus, evaluated
for potential matches, may be varied or changed from a
purely FIFO order based on certain predetermined service
needs (e.g., handicap status, passenger group size, passenger
age(s), etc.) and/or transportation provider capabilities or
limitations (e.g., size of vehicle, service rating, booking
status, efc.).

To determine whether a match exists as between a trans-
portation provider and a passenger request, as an initial
starting point for comparison of the messages 1n the trans-
portation provider queue 250 and the passenger queue 260,
the comparator 270 compares details 1n the passenger
request message to the details 1n a transportation provider
availability message. In some examples, the transportation
provider service availability messages include data or infor-
mation relating to terms for an offer (e.g., pricing for
transportation services, etc.) or transportation characteristics
of the transportation provider (e.g., number of available
seats 1n the corresponding vehicle, handicapped accessibility
information, cargo capacity, operating range ol services
provided, make and model of vehicle, level of cleanliness,
information on driver (if any), service rating, etc.). In some
examples, the passenger request messages include data or
information relating to a number of passengers, a required
cargo capacity (e.g., number of pieces of luggage, mobility
assistance devices, etc.), destination, passenger comiort
preferences, conditions for an automated acceptance of a
transportation provider ofler (e.g., acceptable pricing for
transportation services, first available, etc.). The comparator
270 may determine that a passenger request message
matches a transportation provider service availability mes-
sage 11 all of the service needs or requirements of a passen-
ger request message are met by the service capabilities of a
transportation provider. Alternatively, a match may be deter-
mined i1f a suflicient number of the service needs of a
passenger request message are met by the service capabili-
ties found 1n a transportation provider service availability
message. For example, this suflicient number of service
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needs might include one or more must have or critical
requirements or this suflicient number may be a score based
on a number of requirements met and/or a weighted score
based on the number and relative importance of the require-
ments.

To illustrate an example comparison by the comparator
270, the transportation provider 120¢ may indicate in a
transportation provider service availability message details
of an offer for service (e.g., the transportation provider 120q
can accommodate 3 persons and up to 3 large pieces of
luggage at a rate of $2.40/mile, with a fee of $3.30 to get into
the vehicle) and a request message from the passenger 110a
may 1ndicate detailed service requirements (e.g., one pas-
senger, one piece of luggage, with an acceptable rate of
$2.50/mile with additional attendant charges (e.g., flag drop,
luggage fee, etc.) of up to $5.00). In this instance, the
comparator 270 determines that a match exists.

In some examples, the example queueing algorithm may
vary or modily the order 1n which messages are stored 1n the
queues 250 and 260 from a purely FIFO order (1.e., a
temporal order in which messages are initially received). In
this manner, the queueing algorithm change the priorities of
the messages 1n the queues from a purely FIFO (@.e.,
prioritization based on time of receipt in the queues) to be
based on factors other than the time or receipt of the
messages. For example, a ranking of the passengers 110a-
1107 within the passenger queue 260 may be adjusted (e.g.,
increased or decreased) by the queueing manager 230 based
in part on a relative classification of the passengers 110a-
1107%. In some examples, the classification of passengers
1104-1107 1s influenced by a membership in a particular
class (e.g., a member organization, a {frequent flyer mem-
bership, a designated card holder, etc.), a paid fee, a sub-
scription to a queueing service, or the like.

In some examples, discussed below in relation to the
queueing methods of FIGS. 3 and 4A-4B, the communicator
280 and the transceiver 220 broadcast to the passenger
mobile devices 221a-221» information relating to matching
transportation providers. This broadcast information may
include offers for service, which may be accepted or rejected
by the passengers 110a-110%. In some examples, the broad-
cast information for the matching transportation providers
includes characteristics of the transportation (e.g., number of
available seats, handicapped accessibility information, cargo
capacity, operating range of services provided, make and
model of vehicle, level of cleanliness, information on driver
(1f any), etc.) or a proposed pick-up or service location. In
some examples, the mformation for the matching transpor-
tation provider includes terms for an ofler of transportation
service (e.g., pricing for transportation services, etc.) by the
transportation provider that the passenger may accept or
reject.

In some examples, 1f the passenger rejects an offer by a
transportation provider, the queueing manager 230 causes
the comparator 270 to determine whether another transpor-
tation provider message 1n the transportation provider queue
250 (e.g., a next transportation provider in the transportation
provider queue 250, etc.) matches the passenger request. In
some examples, 1I the passenger rejects a proposed match
with a transportation provider, the queueing manager 230
may reassign the passenger (1.e., the request message from
the passenger) to a different position (priority) within the
passenger queue 260. For example, the queueing manager
230 may lower a priority of the passenger within the
passenger queue 260 by one or more positions relative to
other passengers in the passenger queue 260.
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Where broadcast information for a matching transporta-
tion provider does include terms for an offer of transporta-
tion service by the transportation provider (e.g., 120a) that
the passenger (e.g., 110a) accepts, the passenger’s mobile
device (e.g., 221a) broadcasts to the communicator 280 via
the transceiver 220 the acceptance of the transportation
provider ofler terms. The communicator 280 broadcasts to
the transportation provider (e.g., 120a) mobile device (e.g.,
222a), via the transceiver 220, a service location (e.g., a
designated pick-up area). The communicator 280 also
broadcasts to the passenger (e.g., 110a) mobile device (e.g.,
221a), via the transceiver 220, the service location (e.g., a
designated pick-up area) 11 such information was not previ-
ously broadcast to the passenger. Following broadcast of
information to the matched selected passenger and selected
transportation provider, the queueing manager 230 updates
the passenger queue 260 and the transportation provider
queue 250 to remove the corresponding selected transpor-
tation provider service availability message and selected
passenger request message.

The communicator 280 of the queueing module 210
includes a wireless and/or a hardwired communication path-
way to enable wireless communication and/or hardwired
communication between the communicator 280 and an
external system (not shown), which may include, {for
example, a local computer, a remote computer, a local
network, and/or a remote network. The communicator 280
includes, by way of example and not limitation, a wireless
communication device, a Bluetooth device, a Bluetooth Low
Energy (BLE) or Bluetooth Smart (Version 4.0+) device, a
frequency hopping spread spectrum communication device,
an adaptive frequency-hopping spread spectrum communi-
cation device or a radio frequency communication device.

An example method 300 for implementing the example
queueing apparatus 200 and example queueing module 210
of FIG. 2 1s shown 1 FIG. 3. The example method 300 may
be implemented using machine readable instructions that
comprise a program for execution by a processor such as the
processor 612 shown 1n the example processor platiorm 600
discussed below 1n connection with FIG. 6. The program
may be embodied 1n software stored on a tangible computer
readable storage medium such as a CD-ROM, a floppy disk,
a hard drive, DVD, a Blu-ray disk, or a memory associated
with the processor 612, but the entire program and/or parts
thereol could alternatively be executed by a device other
than the processor 612 and/or embodied in firmware or
dedicated hardware. Further, although the example program
1s described with reference to the example tlowchart 1llus-
trated by way of example 1n FIGS. 3 and 4A-4B, many other
methods of implementing the example queueing apparatus
200 and the example queueing module 210 may alterna-
tively be used. For example, the order of execution of the
blocks may be changed, and/or some of the blocks described
may be changed, eliminated, or combined.

As mentioned above, the example queueing method of
FIG. 3, or other processes disclosed herein, may be imple-
mented using coded instructions (e.g., computer and/or
machine readable instructions) stored on a tangible com-
puter readable storage medium such as a hard disk drive, a
flash memory, a read-only memory (ROM), CD, DVD, a
cache, a random-access memory (RAM) and/or any other
storage device or storage disk 1n which information 1s stored
for any duration (e.g., for extended time periods, perma-
nently, for brief instances, for temporarly buflering, and/or
for caching of the information). As used herein, the term
tangible computer readable storage medium 1s expressly
defined to include any type of computer readable storage
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device and/or storage disk and to exclude propagating
signals and to exclude transmission media. As used herein,
“tangible computer readable storage medium™ and “tangible
machine readable storage medium™ are used interchange-
ably. Additionally or alternatively, the example methods of
FIG. 3 or FIGS. 4A-4B, other processes disclosed herein,
may be implemented using coded instructions (e.g., com-
puter and/or machine readable instructions) stored on a
non-transitory computer and/or machine readable medium
such as a hard disk drive, a flash memory, a read-only
memory, a compact disk, a digital versatile disk, a cache, a
random-access memory and/or any other storage device or
storage disk 1n which information 1s stored for any duration
(c.g., Tor extended time periods, permanently, for brief
instances, for temporarily bullering, and/or for caching of
the information). As used herein, the term non-transitory
computer readable medium 1s expressly defined to include
any type ol computer readable storage device and/or storage
disk and to exclude propagating signals and to exclude
transmission media. As used herein, when the phrase “at
least™ 1s used as the transition term in a preamble of a claim,
it 1s open-ended 1n the same manner as the term “compris-
ing” 1s open ended.

Turning 1n detail to FIG. 3, the example queueing method
300 queues 1n a first queue, such as the passenger queue 260,
first broadcast messages received from the passenger mobile
devices 221a-221n (block 310). In block 320, the queueing
method 300 queues 1n a second queue, such as transportation
provider queue 250, second broadcast messages received
from the transportation provider mobile devices 222a-222n.

In block 330, the queueing method 300 compares, via the
comparator 270, the first broadcast messages (e.g., passen-
ger request messages) 1n the first queue (e.g., the passenger
queue 260) to the second broadcast messages (e.g., trans-
portation provider service availability messages) in the
second queue (e.g., the transportation provider queue 2350),
in accord with a queueing algorithms as described above.
For example, the queueing method 300 compares, via com-
parator 270, the passenger request messages 1n the passenger
queue 260 to the transportation provider service availability
messages 1n the transportation provider queue 250.

In block 340, the queueing method 300 determines
whether the comparator 270 identified a match between one
of the first broadcast messages and one of the second
broadcast messages. If the result of this inquiry 1s a “No,”
the queueing method 300 returns to block 330 to perform
another comparison via the comparator 270. It the result of
this inquiry 1s a “Yes,” the queueing method 300 proceeds to
block 350 to send an offer for transportation service to a
passenger mobile device (e.g., 221a) corresponding to the
matched one of the first broadcast messages.

In block 360, the queueing method 300 receives, from the
passenger mobile device (e.g., 221a) corresponding to the
matched one of the first broadcast messages, an acceptance
of the offer for transportation service. The queueing method
300 then, 1n block 370, removes the matched first and second
broadcast messages from the respective first and second
queues (e.g., the passenger queue 260 and the transportation
provider queue 250).

In block 380, the queuecing method 300 determines
whether the first queue (e.g., passenger queue 260) 1s empty.
If the result of this mquiry 1s “Yes,” the queueing method
300 ends. If the result of this inquiry 1s “No,” and the first
queue 1s not empty, the queueing method 300 control returns
to block 330 where the queueing method 300 continues to
compare the first broadcast messages 1n the first queue to the
second broadcast messages 1n the second queue.
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FIG. 4A 1s a flowchart of an example method 400 that may
be used by passenger mobile devices (e.g., 221a-221#) to
interact with the queuing module 210 of FIG. 2. In block
410, the passenger mobile device (e.g., 221a) attempts to
establish communications with the queuing module 210 to
determine the presence of an active queuing module. If the
passenger mobile device does not receive a response from
the queueing module 210, indicating that there 1s no queue-
ing module 1n range, the passenger mobile device (e.g.,
221a) returns to block 410 and continues to attempt com-
munication with an active queuing module.

If the passenger mobile device receives a response from
an active queueing module 210 indicating that there 1s a
queueing module 1n range (block 410 1s “Yes™), then the
passenger mobile device (e.g., 221a) broadcasts, in block
415, a passenger request message (e.g., a transportation
request and related requirements, etc.) to the transceiver 220.
In some examples, a passenger request message may 1clude
information relating to a number of passengers, a required
cargo capacity (e.g., number of pieces of luggage, mobility
assistance devices, etc.), destination, passenger comiort
preferences, conditions for an automated acceptance of a
transportation provider offer (e.g., acceptable pricing for
transportation services, first available, etc.).

In block 420, the passenger mobile device (e.g., 221a) 1s
in a waiting mode (1.e., block 420 1s “No”) until 1t receives
a transaction offer from the example queueing module 210
(block 420 1s “Yes”) following a determination by the
example queueing module 210 that a match exists between
the passenger request message and a transportation provider
(e.g., 120a) service availability message. In some examples,
the transportation provider message includes terms for an
offer (e.g., pricing for transportation services, etc.) or char-
acteristics of the transportation (e.g., number of available
seats, handicapped accessibility information, cargo capacity,
operating range of services provided, make and model of
vehicle, etc.).

In block 425, the passenger, via the passenger mobile
device (e.g., 221a), 1s enabled to accept or reject the trans-
action offer. If the passenger rejects the transaction ofler
(block 425 1s “No”) control passes back to the example
queueing module 210 to determine another matching trans-
action ofler. If the passenger accepts the transaction offer via
the passenger mobile device (e.g., 221a) (block 425 1s
“Yes”), control passes back to the queueing module 210 to
determine 11 the acceptance by the passenger 1s reciprocated
by an acceptance from the matched transportation provider.
If so, the queueing module 210 proceeds to fulfil the
transaction ofler by providing relevant transportation pro-
vider information to the passenger mobile device (e.g.,
221a) and by providing relevant passenger information to
the transportation provider mobile device (e.g., 222a).

FIG. 4B 1s a flowchart of an example method 440 by
which transportation provider mobile devices (e.g., 222a-
222») may interact with the queuing module 210. In block
4355, the transportation provider mobile device (e.g., 222a)
attempts to communicate with the queuing module 210. If
the transportation provider mobile device does not receive a
response from a queueing module 210, indicating that there
1s no queueing module 1in range, the transportation provider
mobile device (e.g., 222a) returns to block 455 and contin-
ues to attempt to communicate with an active queuing
module.

If the transportation provider mobile device (e.g., 222a)
receives a response from a queueing module 210, indicating,
that there 1s a queueing module 1 range (Block 455 1s
“Yes”), then the transportation provider mobile device (e.g.,
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222a) broadcasts, 1n block 460, a transportation provider
service availability message to the queueing module 210. In
some examples, a transportation provider service availabil-
ity message may include, for example, terms for an ofler
(e.g., pricing for transportation services, etc.) or character-
istics of the transportation (e.g., number of available seats,
handicapped accessibility information, cargo capacity, oper-
ating range of services provided, make and model of vehicle,
level of cleanliness, information on driver (if any), etc.).

In block 465, the transportation provider mobile device
(e.g., 222a) 1s 1n a waitting mode (1.e., block 465 1s “No”)
until 1t receives a transaction offer from the queueing module
210 (block 465 1s “Yes”) following a determination by the
queueing module 210 that a match exists between the
transportation provider service availability message and a
passenger request message (e.g., 120a). In some examples,
such as 1s represented in the example of FIG. 4B, the
transportation provider 1s provided the ability, 1n blocks
465-470, to individually accept or reject an ofler i a
passenger request or counter-oiler from a passenger. Thus, in
such examples, both the passenger and the transportation
provider are Iree to accept or reject an offer from the other
party. In some examples rather than a binary ability to
accept or reject an offer, the passenger and the transportation
provider are permitted to engage in additional 1terations of
communicated requests or oflerings prior to acceptance or
rejection of the match by the comparator 270.

In the example of FIG. 4B, in block 470, the transporta-
tion provider, via the transportation provider mobile device
(e.g., 222a), 1s enabled to accept or reject the transaction
offer. If the transportation provider rejects the transaction
offer (block 470 1s “No’”) control passes back to the queueing
module 210 to determine another matching transaction offer.
If the transportation provider accepts the transaction ofler
via the transportation provider mobile device (e.g., 222a)
(block 470 1s “Yes™), control passes back to the queueing
module 210 to fulfil the transaction ofler, such as was
described above, by providing relevant transportation pro-
vider information to the passenger mobile device (e.g.,
221a) and by providing relevant passenger information to
the transportation provider mobile device (e.g., 222a).

FIG. 5 depicts another example queueing apparatus and
method wherein a number of transportation providers 120a-
120¢ (e.g., transportation providers in the illustrated
example) are shown 1n or near a pick-up area (not shown) for
passengers at TIME T1. At TIME T1, the transportation
provider 120q 1s at a pick-up point to service passenger 110a
with the transportation providers 12056-120¢ arriving behind
to pick-up their matched passengers.

At TIME T1, the operations of the queueing module 210,
as described herein with respect to the example queueing
methods of FIG. 3 and FIGS. 4A-4B, are performed by the
transportation provider 120a via a queueing module 210aq,
which may be a dedicated device borne by the transportation
provider 120a or which may be included 1n the transporta-
tion provider mobile device 222a. Additionally, the trans-
ceiver 220 may be a dedicated device borne by the trans-
portation provider 120a or may be included 1n the mobile
device 222a.

As the transportation provider 120q 1s no longer partici-
pating in the queueing methods, aiter having been matched
with a passenger 110a and removed from the transportation
provider queue 250, the transportation prowder 120a passes
the queueing module role for the queueing module 210a and
the current transportation provider queue 250 and passenger
queue 260 to another transportation provider 1206 via the
mobile device 222a or transceiver 220. In some examples,
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the transier of responsibility for the operations of the queue-
ing module 210 from a first transportation provider (e.g.,
120a) to a second transportation provider (e.g., 1205) 1s
triggered by a predetermined control transter condition, such
as by a movement of the first transportation provider away
from a second transportation provider (e.g., a distance, an
acceleration, a velocity, etc.), a movement of the first trans-
portation provider away from a predetermined area (e.g., a
pick-up area, an area 1n which the second transportation
provider queueing module 2106 1s disposed, etc.), or a
removal of the first transportation provider from the trans-
portation provider queue 250. The above examples are
non-limiting and other triggering events can be used to
transier responsibility for the queueing method from a first
transportation provider to a second transportation provider.

The receiving transportation provider (e.g., 1205) mobile
device 222b, or a dedicated device (e.g., a queueing module
2106 and transceiver 220) borne by the transportation pro-
vider 1205, 1s then to perform the queueing module role with
respect to the example queueing methods of FIG. 3 and
FIGS. 4A-4B via the queueing module 2106 from the point
at which the queueing module 210a left ofl

. In some
examples, the queueing module 2105 1s a dedicated device
borne by the transportation provider 12056 or 1s included in
the mobile device 222b. In some examples, the transceiver
220 1s a dedicated device borne by the transportation pro-
vider 1206 or 1s included in the mobile device 2225, At
TIME T2, the departing transportation provider 1205 passes
the queueing module role, and the current transportation
provider queue 250 and passenger queue 260, from the
queueing module 2106 to another transportation provider
queueing module (e.g., 210¢, as shown in the 1illustrated
example of FIG. 5) via the mobile device 2226 or a
transceiver 220 operatively associated with the queueing
module 2105.

At TIME T3, the departing transportation provider 1204
passes the queueing module role, and the current transpor-
tation provider queue 250 and passenger queue 260, from
the queueing module 2104 to another transportation provider
queueing module (e.g., 210e, as shown 1in the illustrated
example of FIG. 5) via the mobile device 2224 or a
transceiver 220 operatively associated with the queueing
module 2104d.

The transportation provider queueing modules 210a-2107
thus pass control of the queueing process sequentially, or
optionally non-sequentially (e.g., skipping one or more
closely positioned transportation providers to decrease a
number of handofls, etc.) from one queueing module (e.g.,
222d) to another queueing module (e.g., 222/).

While an example manner of implementing the example
methods set forth in FIGS. 3-4B and the example of FIG. 5,
1s 1llustrated 1n FIG. 2, one or more of the elements,
processes and/or devices illustrated 1n FIG. 2 may be com-
bined, divided, re-arranged, omitted, eliminated and/or
implemented in any other way. Further, the example queue-
ing module 210, example queueing manager 230, example
transportation provider queue 250, example passenger queue
260, example comparator 270, example queueing algorithm,
and example communicator 280 of FIG. 2 may be imple-
mented by hardware, software, firmware and/or any combi-
nation of hardware, software and/or firmware. Thus, for
example, the example queueing module 210, example
queueing manager 230, example transportation provider
queue 230, example passenger queue 260, example com-
parator 270, example queueing algorithm and example com-
municator 280 of FIG. 2, or other examples expressly or
implicitly disclosed herein could be implemented by one or
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more analog or digital circuit(s), logic circuits, program-
mable processor(s), application specific integrated circuit(s)
(ASIC(s)), programmable logic device(s) (PLD(s)) and/or
field programmable logic device(s) (FPLD(s)).

When reading any of the apparatus or system claims of
this patent to cover a purely software and/or firmware
implementation, at least one of the example queueing mod-
ule 210, example queueing manager 230, example transpor-
tation provider queue 250, example passenger queue 260,
example comparator 270 and example communicator 280
illustrated herein are hereby expressly defined to include a
tangible computer readable storage device or storage disk
such as a solid state memory device, a CD-ROM, a digital
versatile disk (DVD), a compact disk (CD), a Blu-ray disk,
etc. storing the software and/or firmware. Further still, the
example queueing module 210, example queueing manager
230, example transportation provider queue 250, example
passenger queue 260, example comparator 270, example
queueing algorithm and example communicator 280 of FIG.
2 may include one or more elements, processes and/or
devices 1n addition to, or instead of, those illustrated in FIG.
2, and/or may include more than one of any or all of the
illustrated elements, processes and devices.

As noted above, FIG. 6 1s a block diagram of an example
processor platform 600 capable of executing istructions to
implement the example methods of FIGS. 3 and 4A-4B and
the example queueing systems 200 and 500 of FIGS. 2 and
5. In various aspects, the processor platform 600 1s, by way
of example, a server, a desktop computer, a laptop computer,
display device, terminal, mobile device (e.g., a tablet com-
puter, such as an 1Pad™), or any other type ol computing
device.

The processor platform 600 of the illustrated example
includes a processor 612. The processor 612 of the 1llus-
trated example 1s hardware. For example, the processor 612
can be implemented by one or more integrated circuits, logic
circuits, microprocessors or controllers from any desired
family or manufacturer.

The processor 612 of the illustrated example includes a
local memory 613 (e.g., a cache). The processor 612 of the
illustrated example 1s 1n communication with a main
memory including a volatile memory 614 and a non-volatile
memory 616 via a bus 618. The volatile memory 614 may
be implemented by Synchronous Dynamic Random Access
Memory (SDRAM), Dynamic Random Access Memory
(DRAM), RAMBUS Dynamic Random Access Memory
(RDRAM) and/or any other type of random access memory
device. The non-volatile memory 616 may be implemented
by flash memory and/or any other desired type of memory
device. Access to the main memory 614, 616 1s controlled by
a memory controller.

The processor plattorm 600 of the 1llustrated example also
includes an interface circuit 620. The interface circuit 620
may be implemented by any type of interface standard, such
as an Ethernet interface, a universal serial bus (USB), and/or
a PCI express interface.

In the 1llustrated example, one or more mput devices 622
are connected to the interface circuit 620. The input
device(s) 622 permit(s) a user to enter data and commands
into the processor 612. The mput device(s) can be 1mple-
mented by, for example, an audio sensor, a microphone, a
camera (still or video), a keyboard, a button, a mouse, a
touchscreen, a track-pad, a trackball, 1sopoint and/or a voice
recognition system.

One or more output devices 624 are also connected to the
interface circuit 620 of the 1llustrated example. The output
devices 624 can be implemented, for example, by display
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devices (e.g., a light emitting diode (LED), an organic light
emitting diode (OLED), a liquid crystal display, a cathode
ray tube display (CRT), a touchscreen, a tactile output
device, a printer, speakers, etc.). The interface circuit 620 of
the illustrated example, thus, typically includes a graphics
driver card, a graphics driver chip or a graphics driver
Processor.

The interface circuit 620 of the illustrated example also
includes a communication device such as a transmitter, a
recelver, a transceiver, a modem and/or network interface
card to facilitate exchange of data with external machines
(c.g., computing devices of any kind) via a network 626
(c.g., an Fthernet connection, a digital subscriber line
(DSL), a telephone line, coaxial cable, a cellular telephone
system, etc.).

The processor platform 600 of the 1llustrated example also
includes one or more mass storage devices 628 for storing
soltware and/or data. Examples of such mass storage devices
628 include floppy disk drives, hard drive disks, compact
disk drives, Blu-ray disk drives, RAID systems, and digital
versatile disk (DVD) drives.

Coded mstructions 632 of FIG. 6, represented generally in
FIG. 3 or 4A-4B, or 1n any other methods and processes
disclosed herein, may be stored 1n the mass storage device
628, 1n the volatile memory 614, in the non-volatile memory
616, and/or on a removable tangible computer readable
storage medium such as a CD or DVD.

In view of the examples disclosed herein, passengers are
not required to wait 1 a physical queue 100, such as 1s
shown 1 FIG. 1. Instead, transportation providers and
passengers are Iree to select their own convenient pick-up
location, which distributes pick-ups amongst multiple loca-
tions, increasing efliciency and decreasing waiting time.
Additionally, the queueing apparatus and methods disclosed
herein enable diflerent transportation providers to share the
same 1nirastructure without a need to share a cloud platiform.

Although certain example methods, apparatus and articles
of manufacture have been disclosed herein, the scope of
coverage of this patent 1s not limited thereto. On the con-
trary, this patent covers all methods, apparatus and articles
of manufacture fairly falling within the scope of the claims
of this patent.

What 1s claimed 1s:

1. A method for providing transportation services for
multiple users 1 a pick-up area, comprising:

queuing 1n a first queue, first broadcast messages recerved

from passenger mobile devices;
queuing 1n a second queue, second broadcast messages
received from transportation provider mobile devices
associated with transportation providers oflering ser-
vices at the pick-up area, the first queue and the second
queue stored by a first one of the transportation pro-
vider mobile devices 1n the pick-up area; and

comparing, via a lirst processor of the first one of the
transportation provider mobile devices, each of the first
broadcast messages in the first queue to the second
broadcast messages 1n the second queue;

identifying a first match between a first one of the first

broadcast messages and a first one of the second
broadcast messages based on the comparison;
identifying a second match between a second one of the
first broadcast messages and a second one of the second
broadcast messages based on the comparison;
in response to a first passenger associated with the first
match accepting a {irst ofler for transportation service,
sending a first service location to the first passenger:;
and
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in response to a second passenger associated with the
second match accepting a second offer for the trans-
portation service, sending a second service location to
the second passenger, the first service location difierent
than the second service location, the first service loca-
tion and the second service location selected to enable
simultaneous boarding of the first passenger 1n a first
vehicle associated with the first one of the transporta-
tion provider mobile devices and the second passenger
in a second vehicle associated with a second one of the
transportation provider mobile devices; and

in response to 1dentifying a movement of the first one of
the transportation provider mobile devices out of the
pick-up area, transmitting, via a transmitter of the first
one of the transportation provider mobile devices, the
first queue, the second queue, and a queueing module
role from the first one of the transportation provider
mobile devices to a third one of the transportation
provider mobile devices 1n the pick-up area, the queue-
ing module role enabling a second processor of the
third one of the transportation provider mobile devices
to compare the first broadcast messages 1n the first
queue to the second broadcast messages 1n the second
queue to 1dentily matches between the first broadcast
messages and the second broadcast messages.

2. The method of claim 1, further including sending the
first ofler for the transportation service to a passenger mobile
device corresponding to the first one of the first broadcast
messages.

3. The method of claim 2, further including:

recerving a first acceptance of the first ofler for the
transportation service from the passenger mobile
device.

4. The method of claim 3, further including:

sending requirements ol a passenger request to a trans-
portation provider mobile device corresponding to the
first one of the second broadcast messages;

recerving a second acceptance of the requirements of the
passenger request from the transportation provider
mobile device; and

removing the first one of the first broadcast messages
from the first queue; and

removing the first one of the second broadcast messages
from the second queue.

5. The method of claim 1, wherein the first broadcast
messages include transportation needs of the first passenger
and the second broadcast messages include transportation
characteristics of services providers corresponding to the
transportation provider mobile devices.

6. The method of claim 1, wherein the first broadcast
messages and the second broadcast messages are short range
wirelessly transmitted messages.

7. The method of claim 1, wherein at least one vehicle

associated with the second broadcast messages 1s an autono-
mous vehicle.

8. An apparatus for providing transportation services for
multiple users 1 a pick-up area, comprising:

a first transceiver; and

a first device to recerve transportation provider messages
from transportation providers and passenger requests

from passenger mobile devices, the first device includ-
ng:
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a queueing manager to:
store the transportation provider messages 1n a first

queue; and

store the passenger requests 1n a second queue;
a comparator to determine matches between the trans-

portation provider messages and the passenger
requests; and

a communicator to transmait, via the first transceiver to
a passenger mobile device of the passenger mobile
devices, the passenger mobile device corresponding
to a selected one of the passenger requests, respon-
stve to a match between the selected one of the
passenger requests and a selected one of the trans-
portation provider messages, transportation provider

information corresponding to the selected one of the
transportation provider messages, the first trans-
cerwver and the first device are within a {irst vehicle
corresponding to a first one of the transportation
providers and further including a second transceiver
and a second device within a second vehicle corre-
sponding to a second one of the transportation pro-
viders,

wherein the queueing manager 1s to, via the first
transceiver, transmit the first queue the second
queue, and a queueing module role from the first
device to the second device 1n response to a prede-
termined control transfer condition, the predeter-
mined control transier condition includes movement
of the first vehicle away from a predetermined area
in which the second vehicle 1s located, the queueing
module role enabling the second device to compare
the transportation provider messages 1n the {first
queue to the passenger requests 1n the second queue
to 1dentily matches between the transportation pro-
vider messages and the passenger requests.

9. The apparatus of claim 8, wherein the {first device 1s
turther to select, via the queueing manager, another one of
transportation provider messages or another one of the
passenger requests responsive to a determination by the
comparator that the selected one of the transportation pro-
vider messages and the selected one of the passenger
requests do not match.

10. The apparatus of claim 8, wherein the transportation
provider information includes transportation provider ofler
terms.

11. The apparatus of claim 10, wherein the first device 1s
turther to:

receive, via the communicator, an acceptance of the

transportation provider ofler terms;

transmit to the passenger mobile device or a third one of

transportation providers corresponding to the transpor-
tation provider ofler terms, via the communicator, a
service location; and

update the first queue and the second queue, via the

queueing manager, to remove the selected one of the
transportation provider messages and the selected one
of the passenger requests.

12. The apparatus of claim 10, wherein the first device 1s
turther to:

receive a rejection of the transportation provider offer

terms via the queueing manager; and

reposition, 1n response to the rejection, the selected one of

the transportation provider messages or the selected
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one of the passenger requests to a diflerent position 1n
a respective one of the first queue or the second queue.
13. The apparatus of claim 8, wherein the comparator

determine matches between the transportation provider mes-
sages and the passenger requests using a first-in-first-out
queueing algorithm.

14. The apparatus of claim 8, wherein the first transceiver

includes a short range wireless transceiver.

15. A tangible computer-readable storage medium com-

prising instructions that, when executed, cause a processor
to, at least:

queue 1n a first queue, first broadcast messages received
from passenger mobile devices;

queue 1 a second queue, second broadcast messages
received from transportation provider mobile devices
associated with transportation providers oflering ser-
vices at a pick-up area, the first queue and the second
queue stored by a first one of the transportation pro-
vider mobile devices 1n the pick-up area; and

compare, via the processor, each of the first broadcast
messages 1n the first queue to the second broadcast
messages 1n the second queue:

identily a first match between one of the first broadcast
messages and one of the second broadcast messages
based on the comparison;

identifying a second match between one of the first
broadcast messages and one of the second broadcast
messages based on the comparison;

in response to a first passenger associated with the first
match accepting a first offer for transportation, sending
a first service location to the first passenger; and

in response to a second passenger associated with the
second match accepting a second offer for transporta-
tion, sending a second service location to the second
passenger, the first service location different than the
second service location, the first service location and
the second service location selected to enable simulta-
neous boarding of the first passenger in a first vehicle
associated with the first one of the transportation pro-
vider mobile devices and the second passenger in a
second vehicle associated with a second one of the
transportation provider mobile devices; and

in response to 1dentifying a movement of the first one of
the transportation provider mobile devices out of the
pick-up area, transmit, via a transmitter of the first one
of the transportation provider mobile devices, the first
queue, the second queue, and a queueing module role
from the first one of the transportation provider mobile
devices to a third one of the transportation provider
mobile devices 1 the pick-up area, the queueing mod-
ule role enabling the third one of the transportation
provider mobile devices to compare the first broadcast
messages 1n the first queue to the second broadcast
messages 1 the second queue to identily matches
between the first broadcast messages and the second
broadcast messages.

16. The tangible computer-readable storage medium as

defined 1n claam 15, wherein the i1nstructions, when
executed, further cause the processor to:

send the first offer for transportation service to a passenger
mobile device corresponding to a selected one of the
first broadcast messages determined to match with a
selected one of the second broadcast messages.

G ex x = e



	Front Page
	Drawings
	Specification
	Claims

